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i^7..^i,zy'-^m^^fzity-hm^^mmr^±my 
■i >t^$m^tiih\z. ms5±m'^-<>^^mmmm 

[If 2 ] ummmm\t 220-250 ■cT-jsrai^fiKa 
^nfc«feiBbiK-r*o, ±g7'i'>©a^gB«aj¥tt2 0 

0~350nm. :i <D«^ gBcO&^J-fiJffligcOilltt 5 0 ~ 

xpi^mzmmouK iih-mizt^mmm^m-r^y^'j 
y hiz^r)ip^a)fx:ii^m.i$.tmB(Dmmmm.i:\z^m^ 

xm^\zmmvx^^^z.ii>s:wwit-r^mmmi ^tcit 

[0 0 0 1] 
[0 0 0 2] 

mmo^timi mm.±iz. mmh^>z^^^ (tft) 

tip) 0iJ^«7i/T-'<yvhiJ -/i^XSKS^S^^^ 

[0 0 0 3] HI 2ttTi7 5r^-yvh'J-y^'XjgS^S^ 
tCffl (/ » nx U i -5 ae*® T F T /1:t->IKZ)^fiBlHlK W 

(UAT. TFTtlB-T) 10*ff:^f6l *3<i:t;t 

Ti oi:-5-n-eny-Mi^*«if&-r-5TFi'X^'f > 

2 1 g-a?iJ<DTFT 1 0 ('a'-i5'm^^«S&f -55=^- 
>2 2 t^JgfiKL. &TFT 1 0(C^n-£-*n«Jtv 
;^-ti-THi^«ffi2 0 ^meS-LtzmiiZtU-oXi,^^. 



[0 0 0 4] 013 tt±faT F T/^^)l<0 1 -pOT F T 

05 - h^»M 1 2 0±(CB3fBy- K««il 1 {C?;tl6]$ii-T 

JI^fiKb/ca-Si (7^;P7rX->U n» A^>;,;^i-5 i 
S##f^^l3t. i S#^^^)^l 3(;3±[c:T:i^i^ 
^h*-7'Lfca-Si A^^T^t^Sn^^^^^Ml 4^^b 
TJ^«KLfcy-xmai 5:feJ:i;HU'f >«@1 6 
10 -Kfig^nTU.!). ;ic*3. 1 7tt i li¥J^^^Ml sw^^-^- 

[0 0 0 5] CCDTFT 1 OttjSX^';*f-«l3fitlIfl^n 
•SfcWTfeO. TFT 1 0 ^j£X^;tf-1iifiiUfcTF 
15 Tn^)VX\-X. ±tB7 h'UX7-1'>2 1 Sr»^l±fCgE 
illL. C®7 h' U'X-^'f >2 IJCT FT 1 0©ir'-h« 
ffil 1 #:C}gfiKbTti-5. 3S:*3, ±STHUX7-f 
>2 1 iy-hmUl la. a«lffii:<Da^$r/h$< 

20 <DT KU'X^-f >2 1 1 ±IB 

^7*- h^gbM 1 2 ©^i8tli9JE**t3 AcJ6lc, ifBSSi^^gB 
2 1 a^K^l/iTI^®g!'ft$nTl^S. El 3 tC*5l/iT, 

[0 0 0 6] ±I2TFT 1 0<Dy-hi^igy^l 2 

25 tt. S«l<7)S«ife®t*DfeoTJgfiK$nT*0, ±tB 

T H u-x ^-r > 2 1 \m%^f- v^u^ i 2 Tffi*:>nT 

ti^, ^LT. Si**® (SH^«®) 2 0«. TFTl 

Q<Dmn\z^w^'^xf-vmm. (mm) i2<d± 

30 {C*3t,iTTFT 1 0«y— xmffil 5(C^^$tXTV^ 
^. 

[0 0 0 7] ^ii>\Z. ±IBTFT10tt. Si Ni)^i^U 

?)mmmm.m2 3\z^-:>xm.t)nx^^^. :i(Dmr^mB 

IK2 3tt, TFTJgfigg|5*^^7'-:$'5-1'>iai^gPtCt?;t 

35 ■DX^es.^nxiir), y'-:S'y'f>2 2\tmmmmmm 

m2 3<D±\ZMEm^tl. :1<D^Pb^«6^2 3(CSttfc3 
>^i7 h3l2 3 afCiJV^TTFT 1 0©KU-f >«Sl 

[0 0 0 8] -^-LT, ±|Bx-:5'5'f >2 2«. Si N 

40 f>^ibrji^^mmmm2 4izj:^xmt>nx^D. 

iFSB 2 2 a tt. WtB^a^iSJK 2 4 fcM □ STj^fiKT S Z. 

tizji-Dxmm^nxt,^^, 

[0 0 0 9] El 1 4 «Se*«)T F T/I^^PtC^SltST^- 

>«^^gi5cD¥®E> 01 5tt01 4<D\\-X\mz 
45 Jt^^»fffi0T$)O. »S^i^2 4t-tStt«.«Ta5gtti 
PP2 4a«. T^-iS'^'f >!«^^gB2 2 aWi^iStgBA^e) 
<Dm'k^m<ftlsbiZ. d©aa^3B2 2 a*-?-©^igkS5* 
V i T fi ttJ $ -B- S ^ $ b£ ^ n T t > ^. . 
[0 0 10] ■rJ'j:*?-^, iffi^^gP2 2 aroife^^Tit^WLT 
50 t,i-2.i^-&<£r#x-5i:. Sg^-S»2 2 aCD^®«C105)^^gB 
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2 2 aizmmmi&=^mm-r^ctizjz-Dxmt>ti^rc 

mm<Do^\z^n.'p(Dm%iz.ii-:>x>a^'S^2 2 a^j^^o 

[0 0 11] ^CIT. C(DTFT/1:t-;i/Ttt, «^*eiit 
M2 4 tc^tt^S®^lfB®!±iPP 2 4 a <£-±tB©J;-5;ic;^: 

[0 0 12] ^C*5. ClOTFT/t:^;!^-^^, 014*5J; 
t/f^l 5{r^LfeJ;^(C. 7'-5'^'f >^^gP2 2 aCD 

>2 2©S8^g|52 2 a^f-VW$m \ 2(D±(CjgfiKL 

[0 0 13] ±3B«Smifi«2 4«. -JKt, S 

« 1 cr:>\V,t±m\zint:.-oX. 2 0 

SB^fC-^n-etlia □ SrJ^fiE - > CJgfiK s 

nX^O. T^-^'^'f >2 2;5:tfC;ft< TFT 1 0:feJ; 
rX7KUX7-1'>2 l®}^^gPt)8loTt>S. 
[0 0 14] ^LT, THU-J^^-f >2 l(DS?^gi5 2 1 
a(i. 0*L)^tl/i*t, ilB'jT^-hJfeSdi^l 2i:B(ffB«« 

Ji*. 'j'-vwsm\2ii'simm.m2A\zm^^ 

gB2 1 a(r)nm.%iS^hnU^^Vi<tz.^\z. ^^gB2 1 

*30. LfcTJ^oT. TFl/X^-f >2 \ <T)^=f-U2 1 a 
t), ^-t^^iltgP^^r-hiffe^lSl 2t»a*fe»lK2 4i: 

[0 0 15] iJl^T. ±|3TFTA:^.;HC*5ViTtt, 

TFl/X7-r>2 l*5<tO:7='-iS'^'f >2 2(^5-f >ffi 
tn:^/h$<-r-5Ac«6tr« cne^'f>2 1. 2 2Sr. (g; 
JgtrtWAI (T;i'5n'i;A) J^^S, fi«JA«Al tcTi 

[0 0 16] ±E7H^X7'f >2 1 t5^-^7 

'f >2 2i:(D'5-&. TS<D^-f>. 0*»3S«l±ICffi 

^-r-STFU-X^-f >2 1«, ±^Lfc<J:-5{C, SIS 1 

[0 0 17] 

[%?3**«?8ibJ:5i:-r-5»)S] ±tafie*oT 

^B»2 4ro^l^B#tC. ■r-5'^-02 2 0D*Q^gC2 2 a 



[0 0 18] z.n\t. Al ?^co^J5i^Sr|gcHx:icjp®i-r 
05 :/7X-7cvD^enj:o««faa?2 2 o~2 5 o-c-r 

ff;^C)btlT(.^-5;<)^. C®«MISe^M2 4roR!c)aB#t', A 

1 I^^M)K*^';.>^c^5='-iS'7'r>2 2 0^^gB2 2 a<^ 

{c±tB?ie p *^^^-r ^. 

[0 0 19] c:©??eP«>5!Sfe«, ln]|Sif'<fcoT^KM 

[0 0 2 0] fi.^. i)Dl^fCj;-:)T^MMt^-rsrtgP/C 
*i^T±E5§jeP«. 7'-^'7'r>2 205-&, 

^(Dm^-h^ 1 0 0 — 1 2 0 A£mi:/2:VifcJ&, Cl©S8^gB 

2 2 aC?§eP;5i^3fe-r^. 

20 [0 0 2 1] ^VX. jffi^gC2 2 af'?geP*t^*fe-rs 
fiKtt$nfc«^»j*m2 4!&^iai 5t::*LfcJ;5JC 
?^ep-r?:i#5Sfe)tiT. c:<7)g55^(c:;^Rl*^^i;sfc«6. 
^mmoi^*>\z. m=?-U2 2 atii^m.mmm2 acd^rm 

[oo2 2]/cC*5. ^-bmmmi 2h^a-y=^yifm 
immi m^zsmmmmm2 3},t. ±mummmm.2 4 

hmmiz. 7'^XvCVDSBfcJ;0±^Ufc*ffiia* 

(2 2 0~2 5 0'C) -C^BiSnT*30, Lfc*^*oT, 

30 mmi±\zmm-^nrz7VU7.^-(>2 i\t, nn^m 
Bmi2, 17. 2 3:i5^zf9i:mmmm2 4<D0s.mmiz 

<$tXTt>0, fie*OTFT/'?:^;i/-C=tt. 7HUX7< 
35 >2 l<7)JS?gB2 1 afe^'f >gR4J-i:l^i;ff$»CLTl/i 

■Sfc*. 7HW'X^-1'>2 l®S8^aC2 1 aiZkt±9&m 

ePtt^^L^Jt/n 
[0 0 2 3] ^.(Dr^Hb, tae*<©TFT/t^;U-C«, 

UX^-f >2 l®«^gP2 1 afCtt±iEbfc?L:^K^i; 
40 T^ct'^Ai, 7^-^ 7-r > 2 2 2 2a ro7L:g:*^*jifT 

LT^KHelgg-hOitS^^^^^^-r^xi:, TFT/1^>;i/ 

[0 0 2 4];^Ct5. ±tiTFT/^^Mi. TFT 10^ 

afe»Cj;-5)a^^ge<0?L:ft«, TFT^rffiro^igiLT 1/^-5 
TFT/1*;H;*50»Tt>^i:;TI/>«. 
[0 0 2 5] •r;'j:*5-5- TFT<DmmiZ\t, jS*X^:tf- 

50 «iS«f 0 , TFT^&X^^-«it*fe«n:/7 
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-Mifit LfcT F T/t^^;UT'tt. ±tBT FT/'?:^;i/i:l^<« 

[0 0 2 6] ^-LT. c:neroTFT/'?^^;i/ic 

[0 0 2 7] cirofc*. aejtEd^e., -RSI^S^ro^MB* 

[0 0 2 8] *5!?B(Dee<)ti. ■RS^^McDfiKM^^W 
[0 0 2 9] 

[0 0 3 0] ^'j::^. ^^;'j:|^S<73^3lil&l^$^£(c 
«. ;:©»S[i^«|g*2 2 0~2 5 o-CT-fiKlK-r-sct 

0 0~3 5 0 nm©J?$tr-r-5CD*tS*L-ti*^ -^-Oig 
mltBSS^ gB©#^J-««««)<i* 5 0 ~ 4 0 m£i 

[0 0 3 1] i/t. iS^-f >OSS^g|5©CSJtt. -e<0't' 

}B*3-a:T#i^(r^ij-Ac'>;^c < t ^>-a5lc#i^ii^aps:'&•r 



[0 0 3 2] 

05 [f^ffl] *^?q<7)TFTA:^;HCJ;n«. ±ffl7'f><75 
[0 0 3 3] 

«*3fi^ ens T F T /i^;ncjSffl vtzMmm^ 

15 [0 0 3 4] iai~0 9«2^^?«©^lcC)3IM«a|^^L 

mm. E2ttEiicDii-imcta-5»f®ia, 0 3«0i 
05 iii-iii mz^o^mmx^^, ^tz. S4(stf 

20 <D v-v i^ciB'^ifMs. m6\tm4(oyi-\imzfQ^ 

25 [0 0 3 5] ^-r. la 1 ~0 3 t^bytT"— ^'^'f >^ 

1 4*jj;ot0i 5tcs^Lfetae*«TFT/t^;i'<»:^*jJ:;-r 

[0 0 3 6] COSISgtHjroTFT/1^;i/«. &^l±iZ 

30 ^figbfcy- h^gi^iK 1 2 t5^o:srB^*eiSt)K2 3 co±(c 

SB^T-5-r-^7-f >3 2(D^^gi53 2 a^. ^CDif* 
tC^ttfcSfS^fi$*|6lt}£i-5 X ij 5/ h 3 3 tc J: 0 2 

®^Ai , A2 izt^m^mL. :i(D^^mmmAi , a 

2 SrHtlteXU -y h 3 3(D«gB®i1^fliJlCt5tiTSt.>lcajgg 
[0 0 3 7] Cl©JISSfiajT«. ±I3XU yh3 3 

i)^i>m<DmmzMi^xRMm<Dmw izmm^itx. ^ 
^^3 2 a(D&tsJzt:)m*^\zm^^&^\zm^L> ±t2# 

40 ^mm^Al . A2 «^gP3 2 acD^-f >gPfi>JiHbgC 

[0 0 3 8] Sfc, ±927^-^7 03 2 Al iZT 
i Sfc«Ta t?(7)iiJgfi.'^S^«*^a«%-&*^f1i-fcAl 

45 tt®<'hSl'^i|B (2 0~4 0Atm@S) t'J^fiJc^Fn. 
^86 3 2a tt-?-O:^i|lW0 *n0O~120M mO/A*! 

[0 0 3 9] ^LT, itaT'-^^-r >3 2«, tJEJ^W 
TFT/t4^;Ut|^<i{C, Si N^t)^^U^^mf&i^m2 
50 4Tffi*3nT*3 0, 7^— ^^-f >3 2CDiS^=-SP3 2 a 
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T*iO, iS3^ge3 2a«, -e«Jl»ggS-«®*6i^M2 4 

(0 0 4 0] Z.<r>TFT/^^-MZi5\/^X\t, ±iBx— ^' 
^-f > 3 2 c^lffi^gP 3 2 a ^gpe<)ICSVi(rai^-r-i> 
2-Z)<D«l^Al . A2 iZ^mLX^^^rcSb, CWSS^gB 
3 2 aWg-^J>iiJ®*SAl , A2 ©ifgWl , W2 
<. Lfc*<-3T« «gimSiSi2 4 0fiKa^^»;Jcl^K*^ 

[0 0 4 1] ±fSS^gi53 2 a©#^f")ffiJ^Al , A2 

©ifflwi , w2 tt- ^^gp3 2 aommii, ^mmmm 

2 4O)0S.mum ifcf&UT, 

[0 0 4 2] f^j:*?-?.. 0 7~ig9«. Al (CTi 

[0 0 4 3] 137 «. ±fe#M)^ro^'f >iffi* 5 0 Mm 
<tL. -5-001^^^3 5 0 nmtUifct $05. Jpf^Sfti: 

^^^^^toymm^^vxisr), 220 
"cetTrospiRiiaSTtt^iEtt^^ii-r, i)ni^jas*«2 2 

[0 0 4 4] 08«, Snf^ia«S:2 5 O-CtU, ^JSM 

0 0 nm&sTXitmmtf^^mr, mm*^2 0 0 nmSr 

[0 0 4 5] |g9«, in]j»iMSSr2 5 Ortb. ^JUM 
<7))K/¥2r3 5 0 nmtbfct^W. ^«M©^-f>tii: 

0 MmE^TT«3i|^«^*-ti-r, ^-f >mf)^4 0 

^iz^<-r^o:>izthU-:>xmi]a-r^. 
[0 0 4 6] Si N^*^e./j:S«ai*6MklK2 4* 

mmm^n^izit, c(Dummmm2 4^. 220-2 

5 O-CTfiJcM-r-SCltAia^K. t^-^'tO 

3 2 0^'f >ffita^£/h$<-r-£>JC«. z.(r>=f—9'7^y 
Z2^i:.n^<r>^l-%'3,2 &(r>mW^, 2 0 0~350 

[0 0 4 7] cro^&fr^SIJEL. b*^'b«a«S»lig2 4 

©fifcW[B#tc«^gi5 3 2 a(r?|gS-%^$-a-JictiJ:^f--r 
StCli. ±t2S?gB3 2 aOS53-fiJS^Al . A2 CD<® 
Wl. W2 * 5 0~4 0 MmUATi::'^tltSJ;(/i. 



[0 0 4 8] -Ti^cfc-^. 0l|;i«5^-jJ'^'f >3 2*3J:t/t 
^«)Jffi^gB3 2 a©KJlSr3 5 0 nmtL. ^fi^^ 

2 4*2 2 ortrRicM-r^^^tt. 0 7 (CS^ L^c»P«S?a 

3 2 a©&^i-fiJ«S*iEAI , A2 ©tlWl . W2 i£ 5 0 /x 

[0 0 4 9] cntt, x-^'^-r >3 2*3J;DJ^-©SS^ 
gB3 2 a©IMP*2 0 0 nm^L. »li*6iBtlK 2 4 * 2 

10 5 orTfiJc^f ^«-&fci5HiiT^o, droii^t). las 

2 a<D&^J-SiJ«iKAl , A2 (DigWl . W2 SrSOum 

15 [0 0 5 0] 7^-5'^'r>3 2*3j;UJ^<D!aTgB 

3 2 aC0K/P^£3 5 0 nrntb, «®«fe^J^ 2 4 * 2 5 
0'C-Cf«M-rs«-&tt, 0 9fC*Lfc7<>iBi:f5eia: 

±tB«^gP3 2 aroS- 
20 ;}i-iiJ®J^Al , A2 (DifiWl . W2 * 4 0 MmetTtCf 

[0 0 5 1] ;^c*3. T^-iS'^oa 2*3j;UtJE-©j^^g|5 
3 2 a<^MP<^r2 0 0 nmiL. ^Wmm24^22 
OnCTfiEM-r^^^t*, «^W3 2 aW#^i-»iJ«iSAl 
25 . A2 ®i|iiWl , W2 Sr 5 0 MmJ; I3ST:*:$< LT 

■hmmm.t.hjE%^\^u\.-^ifi, z.(D'^^\z%,'if^mw. 

Al , A2 CDiliWl , W2 <£• 5 0 Mmti.T(C-rtlli, J: 
[0 0 5 2] -t-LT. c:®TFT/t;^;nc«knii. fi^tt 

30 *fe^a2 4(D^^*^ff;iicMS*if#6n^SDi^fi£MT-fT 
;ioTfe. -e«^lliP#lC7^-^'7'f >3 2<^>«^gC3 2 

a tc^e*<5!*-r-2) d t«fj:iifcie), ae*<^T f 

i^PiB^^i;- §^m^(r>o'^\zum^^(ri'Km^m--^ 

[0 0 5 3] mz, ®4~ig6t-^LfcT Fl/X^-r > 

{cSB^-r-STKUX^-f >3 l©SS^gP3 1 A*, ^l/j 

3 1 i:— ^tc}g)5)cLfcT@«^1^3 1 a«±t;, ±127^ 
-^'^'f >3 2i:|5li;^J||KA^e.?i-5±S«TFM3 1 b 

[0 0 5 4] ts,^, MI3±^^^M3 1 btt. Th'WX 
45 ^-r >3 1 <&SoT}gfi)cbfcy-h*6SMl 2{-±tBT 
«Sa^^lK3 1 aS:^WjgjtgCSrS?l'iT®m$-ti-^MP 1 

2a*}gfigu, ^<DWzy'—f'^^>m^mm (200 

~3 5 0 nmOSlKiProAl <£rX/'?->5'^e^ 
50 <fcO/t^-::i><7T-2):^&T}^fi)c^tX/ifccOTS>0. ZL 
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[0 0 5 5] ±f37HL'X7'f >3 1«. Al 

Ti *fc«Ta ^(0^atA^JgSrS:aa%^*^l3-feA 

gR«1S</h$l'^1© (2 0~4 0wmSa) (cjgfig^tl, 
T^^^MS 1 a^'ii-it'tCO'^mAil 00~120Mm 

tt. *1SlSi:WS^$/h^<-r-S>fc46(C. 1 5 0 nm 

[0 0 5 6] LT, ±tBTa«^M 3 1 a i:^(^)±f; 

HgLAc±^)a^M3 1 bi:75>e7S-5)7FUX^-f >S« 
^35 3 1 AH. ±iex— ^^-f >3 2©a^gB3 2 ai 

3 4fCJ;D. ^n^n<0ti*i5 0~4 0 /imEtT©2 0 

©M^Bi . B2 \zi^m»m-^nx^^^. 

[0 0 5 7] tiid. ±tBX U h 3 4 ±12?'—^'^ 
t>CDTfeO, C®7.U-yh3 4tt. TS^^MSlat 

[0 0 5 8] Sifc. dOTKl^X^'f >3 l«a^a53 
lAtt. «SK6jtM2 4{CPBP2 4b€:^»SCl<i:lCj; 

T:feO, «^-gB3 1A«. ^•©^^a5*»SI*fii&IK2 4 

[0 0 5 9] :i(DTFT/t^MZiS^^X\,t. ±fBT HX 
7-<>3 1««^SS3 1 A^, Am^SM*^e;S-5T 
mm^ms 1 at±)iSS^^|g3 1 bi:W-glK«jt<!:L 

^mmi&m-crru^x'h. ^oii^m.mizmm^'f-^s 2 

a tc b D -y i7 -^/jx-Y X;ijl?<7)?§^*t%^-r-5 ^1 <fc«;ic 
[0 0 6 0] -r;^j:t)-&. ±tiim^m3 1 A<DT@i^?M 

3 1 a«, 7Fwx^-f>3 nz—mzj^m^nfc. m 

5 0 nm^ga©»l,iMT'*0. Al J^^MI^COM 

©S«T*ntf, «SiiegdK2 4*220-25 

0'CT-fiDl^^MbTfc??e*%^-rs-i:«;^ci.i. 

3 4ICJ;0 2 0«)®iS5Bl . 3 2 m^J^tdLTVi-SA*. CI 

«)T^sig^)«3 1 a^m^k<Dmmiz»mvxiii>^u<x 

[0 0 6 1] ±teT^«^M3 1 a«, TFT/'? 

^^jKossitiissfrtJtiT. y-h«e»Ki2. 01 3t' 

-rSl^l^fc^COBKI^ai? (220-250*0 iCjbD^S 



[0 0 6 2] ±K«^gB3 1 AC0±g«^M3 1 

btS, 'f—^y'f>3 2tmcmm (200~350n 
m) (DI^JPCOAI ^^SIiT-*-57!)^. C«±SS^Sg3 
05 Ibtt. XU >y h 3 4tCj;0 2':3C0M^B1 . B2 iZ^ 

m^tix^^^fztb. ^(D^^mmmAi , m rotats/h 

$< (5 0-4 0 Mmi&lT) . LAc*^oT. iaiLfeT^" 
-iS'5-r>3 2®)«^a53 2 atlWHttC. «^*ei^M2 

4 (o^fm^z^mm^r^ z. t \t.ts.\^K 

10 [0 0 6 3] tiii, ±.t^mmmx\t. 7KUX7'f>3 
lW^^gP3 1 A*, TS)ffl^M3 1 a(7)±fC±gi^^ 
M3 1 b^&««L.;t-«^<gigiLTI.^^75^\ dO^^ 
gB3 1A«, THl^X^-f >3 1 i*:fCjgfigLfc)KJl 
/On 5 0 nmgg<DT)ia^^3 1 afcltA^e:^J:^.^^ 

15 M<i:L.Tt)J;<. 7 K l/X > 3 1 

?g53 1 a<£r^i-SiJLAj:<Tt>. dWi^^gPS 1 afC«?§ 
jett%^U;^CV»*>e)> :^>^C<i:fe7^-^'7-f >3 2©^ 

^Si5 3 2 a$^tij-rntsj;vn 

[0 0 64] Sfc. ±taS?JSWT'«. 'T-^^^yZ2 
20 CD)^^gB3 2 a<£, ^0't^*(C^ttfc^^g$:&rS]lClti 
5XU>yh3 3, 3 4fCj;»3 2-:3ro«J«Al . A2 \Zi^ 
d<DS^gB3 2 a®^SiJ^t^«ffilcT<fc 

25 i&l^2 4tt2 2 0-2 5 OICTinfitKI^U, ±.m3-i> 
Tcfe^5^— ^^-r >3 2 200-350 nm<^li[fffr 
-rSOd^S* LtifcJi), ^^gi5<D&^i-fijm^®itii«5 0 
-4 0 /xmS^TfCfnaj:^^. 
[0 0 6 5] 01 0*5j;aCSl 1 H*^B^Om2(75*iS 

30 0i|$:55bT*5O, 01 0«TFT/t:^^;K?57^— ^S'^'f > 
«^g|5<03pffiS, HI 1«01 0©Xl-Xl^lC»p»f® 
0-r*-5. ^C^S, 01 O*5<kyt01 1 fC*5V>T, 01 — 

^ * L T ^ W Ift 1^ « BS -r ^ , 
35 [0 0 6 6] dCDj^iSfigiJtt. ^^-iJ' ^-f > 3 2 W^^gC 
3 2 a*, ■?-<Ojl»tC?ft<?-e:T«!-!KCKttfc4ffi3ftC#^ 

a*igP3 6 ^'fi-r-axU -y h3 5 tjco^^ro^sium^ 

Cli:;iigkcD«i|ig®^C2 fC^J-fiJ^n. d(D&5i-iiJ® 
*SC 1 , C 2 A^'Wtex U -y h 3 5 3 6 tc*3 

CI «i^W3 * 5 0 — 4 0 Mme^T; J^i^<DJ0?i|lSIJ^C 
2 <Di|iW4 . W5 *^n-etll 0-1 SMmS^tcUyt 

[0 0 6 7] ;C£i3, d©JISS0'mi. ia^giJS 2 aroJl 
45 «itCj(J*3-ti-T^t>etC^ltaxU -y h 3 5 *, A^m\Z$^ 
mMW>3 6^mT^h<r>iiVniti^. d(DX'J-yh3 5 

[0 0 6 8] Sfc. ±tBI^Jg0i|«TFT/t:t^;i/«, TF 
T*)S5X^;y-^jgi:Lfcfe<7?T-*5*^'- T 
50 FT*. X^;^-«it. ziff>-r-mm, iSny^':?-- 



- 6 - 



2004 02 16 16:06 



<D±ic@e^-rs±«5-r> (xFT^x^'^y-iii^^fc 

TFTi&2en>^7:^-«|jSi:b^cTFT/1;^;i'Ttt 
[0 0 6 9] 

> ±g ^ > i ^) *. '>fj: < .i: Ji^ 7 -r > SB 

(cd; D ummmmiziKmi)^^i:'T±m^-f x^m^^iz 
[02] mKou-uwziB^mmm. 

[031 SI© III-III i^fc«^'5»fBa0. 

[04] TFT/'^:^;KDTHUX^'f >«S^gUG3¥S 

[05] 04© V-V ^fr«3»fH0. 
[0 6] 0 4©VI-VI^lCj9'56efB0. 
[07] ^MlKW^'f >ti^5 0 Mm<tL-. -t-WlKiPi^: 
3 5 0 nrntb/tt^©, JJDlSlMSi^^S^eiSiOM 



«€r^f 0. 

05 [0 9] mmm.m^2 5 ox:iiL. ^^mnmm^ss 

[010] :^mn(D^2<Dnmm^^-i-TFTn^(-)V(D 

10 [01 1] m\ Q(n>\\-\\'mzi^ommm. 

[0 13] iiie5|5(DTFTA'^^;KD^<ffi[eIgSe^¥S0. 

[014] mk<f^TYTn^mz^\ri^'T—^^^y^ 
^S8©¥®0. 
[015] 01 4CDXV-XVi^Ct(J'5»TB0. 

15 m^oimm 

1 2-f-vmm 

2 3 -mfs^^um 

2 4-««[$&^ 

20 2 4 a. 2 4b "PP 

3 1 A-JS^gB 

3 1 a-TS«^m 
25 3 1 b-±^Sffi^^M 
3 2 > 
3 2 a-S^gP 
3 3, 3 4, 3 5"-XU>yh 

3 6-?^aigga5 

30 Al . A2 , Bl , B2 , Cl , C2 -^J-fiJ^i^ 



[01] [02] [03] 




31b 310 31b 



- 7 - 



2004 02 16 16:06 



WM¥7-7 2 5 0 8 



[04] (07] mi 1] 




31b 34 31a 3IA 



[0 9] 



[0 8] vefcsssReoBaa 

igL <2S0XMK. HffSSOnm) 




Cnt <niD) 



[01 0] 



12] 




220 



2to>- 



21 



o 



210" 



□ □ □ 0 0 □ 



220 I 




'10 
20 



-22 
-21 



(0 20 




- 8 - 



2004 02 16 16:06 



»BBT 7-7 2 50 8 



mi 5] 




immB] w-fSL6^3n2 5 b 
i^mmjE 1 ] 
[«iE*f^»««] mmm 

m 1 ] ^%^<r>W, 1 (D-^mm^m-TT f t/'^^;k^5^ 

[02] 01<DI I-I mfcm'5»fS0. 

[0 3] 01® I I I-I I imz^oWf^m. 

[04] TFT/t;!^;i'©THUX7-1'>«^gi5W¥ffi 

[0 6] 0 4WV I -V mfC»'5Wf®0. 

[0 7] ^SWW^'f >*g*5 0 /imib, ^(Dmm^ 
3 5 0 nmiUfct^O. JqS^®«t5!^?§eSi:i:«M 
#S:^-r0. 

[08] SDl^®a?^&2 5 ortL, ^Smo^O*!^ 
[0 9] JDf»5)a^*2 5 0*CtL-. ^Sl^«MJ1^3 5 
[010] ^^m<Df^2<r>mf&m^m-rTFT/t^)V<D 



[011] 0 1 oox I - X I mzM^mm'm. 

15 [01 2] Se*COTFT/1^^;KD^ffililSSW¥ffi0. 
[013] t«E3feroTFT/t;^;P(Dl-:3CDTFTg|5^i-©W 
S0. 

[014] fi£*©TFT/'<:?i;UC*5Jt^.7'-5'^'f 
^SB«)¥®0. 
20 [01 5] 01 4«DXV-XVi|gl'i{ip»f®0. 

[^^^ou^l^] 

1 

1 2-v-vmm 

2 3-@^M^ 
25 2 4-^H>|g^ 

2 4 a, 2 4b-MP 

3 1 ••7 YV7.y-^y 

3 1 A-i^^gi5 
30 3 1 a-TSSTM 

3 1 b-±^SS^)K 

3 2— 7^— ^'^-l' > 

3 2 a-S«^g|5 

3 3, 3 4, 3 5-XU -y h 
35 3 6-#i*^aB 

Al. A2. Bl, B2, CI. C2 -^J-fiJffii^ 



- 9 - 



2004 02 16 16:06 



(19) Japan Patent Office (JP) 

(12) Publication of Patent Application (A) 

(11) Publication Number of Patent Application: Hei-7-72508 
(43) Date of Publication of Application: March 17, 1995 
(51) Int. CI. 6 
GO 2F 1/136 
1/1343 

HO IL 29/786 
Identification Number 
500 

Intraoffice Reference Number 

9056-4M 

FI 

HO IL 29/ 78 

Technique Indication Place 
311 A 

Request for Examination: not made 

Number of Claims: 4 FD (9 pages in total) 

(21) Application Number: Hei-5-165965 

(22) Application Date: June 14^ 1993 

(71) Applicant: 000001443 

Casio Computer Co., Ltd. 

6-1, Nishi Shinjuku 2-chome, Shinjuku-ku, Tokyo 

(72) Inventor: Naohiro Konya 

c/o Hachioji Laboratory, Casio Computer Co., Ltd. 



1 



2951-5, ishikawa-cho, Hachioji City, Tokyo 
(54) [Title of the Invention] THIN FILM TRANSISTOR PANEL 
(57) [Abstract] 

[Purpose] To provide a TFT panel in which, even if a formation 
of a protection insulation film is performed by a heated film 
formation capable of obtaining an excellent film quality, no 
protrusion is generated in a terminal part of an upper layer 
line when forming the protection insulation film. 
[Constitution] A slit 33 is provided in at least a terminal 
part 32a of an upper layer data line 32 among an address line 
that is a lower layer line and a data line that is the upper 
layer line, and this terminal part 32a is divided into plural 
regions Al, A2 continued locally mutually in an outside of an 
end part of the slit 33. 
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[Claims ] 

[Claim 1] A thin film transistor panel in which there are 
provided, on an insulating substrate, a thin film transistor, 
a lower layer line wired on the substrate and supplying a gate 
signal or a data signal to the thin film transistor and an upper 
layer line wired on an insulation film formed on the substrate 
and supplying the data signal or the gate signal to the thin 
film transistor, and the upper layer line is coated by a 
protection insulation film and an opening for exposing a 
terminal part of the upper layer line except its peripheral 
edge part is formed in the protection insulation film, 

characterized in that, among the lower layer line and 
the upper layer line, at least the terminal part of the upper 
layer line is divided into plural regions continued locally 
mutually. 

[Claim 2] A thin film transistor panel set forth in claim 1, 
characterized in that the protection insulation film is an 
insulation film formed by being heated at 220 - 250 <^C, a film 
thickness of the terminal part of the upper layer line is 200 
- 350 nm, and a width of each divided region of the terminal 
part is 50 - 40 ^m or less. 

[Claim 3] A thin film transistor panel set forth in claim 1 
or 2 , characterized in that the terminal part of the upper layer 
line is divided by a slit in a terminal length direction 
provided in its center, and the divided regions are mutually 
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continued in an outside of an end part of the slit. 
[Claim 4] A thin film transistor panel set forth in claim 1 
or 2 , characterized in that the terminal part of the upper layer 
line is divided into a central wide width region and a 
peripheral edge narrow width region by a slit, having a 
discontinuous part in at least one part^ provided in a 
frame-like form along its peripheral edge, and the divided 
regions are mutually continued in the discontinuous part of 
the slit. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] The present invention 

relates to a thin film transistor panel. 

[0002] 

[Prior Art] A thin film transistor panel (hereunder, referred 
to as TFT panel) in which a thin film transistor (TFT) , and 
an address line and a data line, which supply a gate signal 
and a data signal to the thin film transistor, are formed on 
a substrate is used in, for example, an active matrix liquid 
crystal display element and so forth. 

[0003] Fig. 12 is an equivalent circuit-lilce plan view of a 
conventional TFT panel used in the active matrix liquid crystal 
display element. This TFT panel becomes a constitution in 
which plural thin film transistors (hereunder, recited as TFT) 
10 are arranged /formed in a row direction (lateral direction) 
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and a column direction (longitudinal direction) on a 
transparent insulating substrate 1 consisting of a glass and 
the like, an address line 21 supplying a gate signal to the 
TFT 10 in each row and a data line 22 supplying a data signal 
to the TFT 10 in each column, respectively, are formed, and 
a pixel electrode 20 is formed while respectively corresponding 
to each TFT 10. 

[0004] Fig. 13 is sectional view of one TFT portion in the TFT 
panel. The TFT 10 comprises a gate electrode part 11 formed 
on the substrate 1, a gate insulation film 12 consisting of 
SiN (silicon nitride) formed on the gate electrode part, an 
i-type semiconductor film 13 consisting of a-silicon 
(amorphous silicon) formed on the gate insulation film 12 while 
being opposed to the gate electrode 11, and a source electrode 
15 and a drain electrode 16, which are formed on the i-type 
semiconductor film 13 through an n-type semiconductor film 14 
consisting of a-silicon doped with impurity. Incidentally, 
17 is a blocking film consisting of SiN provided on a channel 
region of the i-type semiconductor film 13. 

[0005] This TFT 10 is one referred to as reverse stagger 
structure. In the TFT panel in which the TFT 10 is made the 
reverse stagger structure, the address line 21 is wired on the 
substrate 1, and the gate electrode 11 of the TFT 10 is formed 
monolithically with the address line 21. Incidentally, the 
address line 21 and the gate electrode 11 are formed as thin 
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as possible in order to reduce a step difference with respect 
to the substrate 1 face. Further, surfaces of the address line 
21 and the gate electrode 11 are anode-oxidized except the 
terminal part 21a in order to supplement a dielectric voltage 
of the gate insulation film 12. In Fig. 13, a is an oxide film 
formed by the anodic oxidation. 

[0006] Further, the gate insulation film 12 of the TFT 10 is 
formed approximately over the whole face of the substrate 1, 
and the address line 21 is coated by the gate insulation film 
12. And, the pixel electrode (transparent electrode) 20 is 
formed on the gate insulation film (transparent film) 12 while 
being located aside the TFT 10, and the pixel electrode 20 is 
connected in its one end edge part to the source electrode 15 
of the TFT 10. 

[0007] Additionally, the TFT 10 is coated by an interlayer 
insulation film 23 consisting of SiN. The interlayer 
insulation film 23 is formed from a TFT formation part to a 
data line wiring part, and the data line 22 is wired on the 
interlayer insulation film 23 and connected to the drain 
electrode 16 of the TFT 10 in a contact hole 23a provided in 
the interlayer insulation film 23. 

[0008] And, the data line 22 is coated by a protection 
insulation film 24 consisting of SiN, and its terminal part 
22a is exposed by forming an opening in the protection 
insulation film 24. 
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[0009] Fig. 14 is a plan view of a data line terminal part in 
the conventional TFT panel, and Fig. 15 a sectional view along 
a XV - XV line in Fig, 14. A terminal part exposure opening 
24a provided in the protection insulation film 24 is formed 
in a size exposing the terminal part 22a except its peripheral 
edge part in order to prevent a corrosion from the peripheral 
edge part of the data line terminal part 22a. 
[0010] That is, in considering a case where the whole of the 
terminal part 22a is exposed, since a surface of the terminal 
part 22a is coated by the fact that a drive circuit is connected 
to the terminal part 22a, the corrosion from a surface side 
of the terminal part 22a does not occur. However, since the 
peripheral edge part of the terminal part 22a is exposed, the 
terminal part 22a is corroded from its peripheral edge part 
by a humidity in the air during a long period of time, and 
eventually there arises a defect in connection with the drive 
circuit by a progress of the corrosion. 

[0011] Whereupon, in this TFT panel, the terminal part exposure 
opening 24a provided in the protection insulation film 24 is 
formed in such a size as mentioned above to thereby coat the 
peripheral edge part of the terminal part 22a by the protection 
insulation film 24, and thus the corrosion from the peripheral 
edge part of the terminal part 22a is prevented. 
[0012] Incidentally, as shown in Fig. 14 and Fig. 15, in this 
TFT panel, the interlayer insulation film 23 is not formed in 



7 



4' 

a part where the data line terminal part 22a is formed, and 
the terminal part 22a of the data line 22 is foinmed on the gate 
insulation film 12 • 

[0013] Further r the protection insulation film 24 is generally 
formed in a lattice-like pattern in which an opening is formed 
respectively in a portion corresponding to each pixel electrode 
20 approximately over the whole face of the substrate 1, so 
that it coats not only the data line 22 but also parts where 
the TFT 10 and the address line 21 are formed. 
[0014] And, the terminal part 21a of the address line 21 is 
exposed by providing openings in the gate insulation film 12 
and the protection insulation film 24 although not shown in 
the drawing. Incidentally, one or both of the terminal part 
exposure openings provided in the gate insulation film 12 and 
the protection insulation film 24 is /are formed in a size 
exposing the temninal part 21a except its peripheral edge part 
in order to prevent the corrosion from the peripheral edge part 
of the terminal part 21a and, therefore, also the terminal part 
21a of the address line 21 is coated in its peripheral edge 
part by at least one of the gate insulation film 12 and the 
protection insulation film 24. 

[0015] By the way, in the above TFT panel, in order to reduce 
line resistances of the address line 21 and the data line 22, 

the lines 21, 22 are formed by a low resistance Al (aluminum) 
system alloy, for example, Al system alloy in which a very small 
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amount (several weight %) of high melting point metal such as 
Ti (titanium) or Ta (tantalum) is contained in Al. 
[0016] Further, among the address line 21 and the data line 
22, a lower layer line, i.e., the address line 21 wired on the 
substrate 1 is thinly formed in order to reduce the step 
difference with respect to the substrate 1 face as mentioned 
above, but an upper layer line, i.e., the data line 22 wired 
on the interlayer insulation film 23, is formed thickly in some 
extent in order to more reduce the line resistance. 
[0017] 

[Problems that the Invention is to Solve] However, the above 
conventional TFT panel has a problem that, when forming the 
protection insulation film 24 formed finally in its 
manufacturing process, a protrusion P such as hillock or 
whisker is formed on a surface of the terminal part 22a of the 
data line 22 as shown in Fig. 15. 

[0018] This is because, if the Al system metal film is heated 
to several hundreds its surface is roughened and, although 
a formation of the protection insulation film 24 is generally 
performed by a plasma CVD apparatus at a substrate temperature 
220 - 250 «>C in order not to change characteristics of the 
semiconductor film, the above protrusion P is generated on the 
surface of the terminal part 22a of the data line 22 consisting 
of the Al system metal film when forming the protection 
insulation film 24. 
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[0019] It is considered that the generation of this protrusion 
P is due to a relief phenomenon of internal stress generated 
in the metal film by the heating, i.e., phenomenon that the 
internal stress generated in the metal film is concentrated 
to a weak portion of the metal film and thus a surface of this 
portion swells, and this protrusion P is generated mainly in 
a vicinity of an edge part of the metal film. 
[0020] Incidentally, the larger a thiclcness and a width of the 
metal film are, the larger the internal stress generated by 
the heating is and, therefore, the protrusion P is not generated 
in a line portion whose width is very narrow within the data 
line 22, but the protrusion P is generated in the terminal part 
22a because a width W of the terminal part 22a is as wide as 
100 - 120 \m. 

[0021] And, if the protrusion P is generated in the terminal 
part 22a, since the protection insulation film 24 formed is 
brolcen by the protrusion P as shown in Fig. 15 and thus a defect 
occurs in this portion, the terminal part 22a is corroded from 
the defect portion of the protection insulation film 24 during 
the long period of time, so that eventually there arises the 
defect in connection with the drive circuit by the progress 
of this pitting corrosion. 

[0022] Incidentally, the gate insulation film 12, the bloclcing 
insulation film 17 and the inter layer insulation film 23 are 
formed by the plasma CVD apparatus at the above-mentioned 
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substrate temperature (220 - 250^0 similarly to the protection 
insulation film 24. Accordingly^ the address line 21 wired 
on the substrate 1 is heated each time these insulation films 
12, 17, 23 and the protection insulation film 24 are formed. 
However^ since a film thickness of the address line 21 is made 
as thin as possible in order to reduce the step difference with 
respect to the substrate 1 face and^ in the conventional TFT 
panel, also the terminal part 21a of the address line 21 is 
made the same thickness as the line portion, the above 
protrusion P is not generated in the terminal part 21a of the 
address line 21. 

[0023] For this reason, in the conventional TFT panel, the 
above-mentioned pitting corrosion does not occur in the 
terminal part 21a of the address line 21. However, if the 
pitting corrosion of the terminal part 22a of the data line 
22 proceeds and there arises the defect in connection with the 
drive circuit, the TFT panel becomes so as not to normally 
operate with respect to the data signal applied, and thus a 
life of the liquid crystal display element expires. 
[0024] Incidentally, although the above TFT panel is one in 
which the TFT 10 is made the reverse stagger structure, the 
pitting corrosion of the terminal part by the generation of 
the above-mentioned protrusion occurs also in a TFT panel in 
which the TFT is made other structure. 

[0025] That is, as to the structure of the TFT, besides the 
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reverse stagger structure, there are a stagger structure, a 
coplanar structure, a reverse coplanar structure, and the like, 
in a TFT panel in which the TFT is made the stagger structure 
or the coplanar structure, the data line supplying the data 
signal to the TFT panel is wired on the substrate, and the 
address line supplying the gate signal is wired on the 
insulation film formed on the substrate. Further, in a TFT 
panel in which the TFT is made the reverse coplanar structure, 
similarly to the above TFT panel, the address line is wired 
on the substrate, and the data line is wired on the insulation 
film formed on the substrate. 

[002 6] And, hitherto, also in these TFT panels, since the lower 
layer line wired on the substrate is made as thin as possible 
in order to reduce the step difference with respect to the 
substrate face and also its terminal part is made the same 
thickness, the above protrusion is not generated in this 
terminal part of the lower layer line. However, since the upper 
layer line is formed thickly in some extent, the protrusion 
is generated in the terminal part of the upper layer line when 
forming the protection insulation film and a defect is 
generated in the protection insulation film by this protrusion, 
so that the pitting corrosion is generated in the terminal part 
of the upper layer line. 

[0027] For this reason, from old times, it has been considered 
to perform the formation of the protection insulation film by 
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the plasma CVD apparatus scarcely being heated so as not to 
generate the protrusion in the terminal part of the upper layer 
line when forming the protection insulation film. However, 
the insulation film formed in this manner is coarse in its film 
quality, and thus has a problem of lacking a reliability as 
the protection insulation film. 

[0028] An object of the invention is to provide a TFT panel 
in which, even if the formation of the protection insulation 
film is performed by a heated film formation capable of 
obtaining an excellent film quality, no protrusion is generated 
in the terminal part of the upper layer line when forming the 
protection insulation film. 
[0029] 

[Means for Solving the Problems] The invention is a thin film 
transistor panel in which there are provided, on an insulating 
substrate, a thin film transistor, a lower layer line wired 
on the substrate and supplying a gate signal or a data signal 
to the thin film transistor and an upper layer line wired on 
an insulation film formed on the substrate and supplying the 
data signal or the gate signal to the thin film transistor, 
and the upper layer line is coated by a protection insulation 
film and an opening for exposing a terminal part of the upper 
layer line except its peripheral edge part is formed in the 
protection insulation film, characterized in that, among the 
lower layer line and the upper layer line, at least the terminal 
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part of the upper layer line is divided into plural regions 
continued locally mutually. 

[0030] Incidentally/ in order to obtain the protection 
insulation film whose quality is excellent , it is desirable 
to form the protection insulation film at 220 - 250c»C. Further, 
in order to reduce the line resistance of the upper layer line, 
although it is desirable that the thicknesses of the upper layer 
line and its terminal part are made a thickness of 200 - 350 
nm, in this case it suffices if a width of each divided region 

of the terminal part is made 50 - 40 or less. 
[ 0031 ] Further, examples of the terminal part of the upper layer 
line may be one in which it is divided by a slit in a terminal 
length direction provided in its center and the divided regions 
are mutually continued in an outside of an end part of the slit, 
or one in which it is divided into a central wide width region 
and a peripheral edge narrow width region by a slit, having 
a discontinuous part in at least one part, provided in a 
frame-like form along a peripheral edge of the terminal part 
and the divided regions are mutually continued in the 
discontinuous part of the slit, and so forth. 
[0032] 

[Action] According to the TFT panel of the invention, since 
the terminal part of the upper layer line is divided into the 
plural regions continued locally mutually, the width of each 
divided region is narrow and, therefore, even if the formation 
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of the protection insulation film is performed by the heated 
film formation capable of obtaining the excellent film quality, 
no protrusion is generated in the terminal part of the upper 
layer line when forming the protection insulation film. 
[0033] 

[Embodiments] Hereunder, embodiments in each of which the 
invention has been applied to a TFT panel used in an active 
matrix liquid crystal display element are explained by 
referring to the drawings • 

[0034] Fig.l - Fig. 9 show a 1st embodiment of the invention. 
Fig. 1 is a plan view of a data line terminal part of a TFT panel. 
Fig. 2 a sectional view along a II - II line in Fig.l, and Fig. 3 
a sectional view along a III - III line in Fig.l. Further, 
Fig. 4 is a plan view of an address line terminal part of the 
TFT panel. Fig. 5 a sectional view along a V - V line in Fig. 4, 
and Fig. 6 a sectional view along a VI - VI line in Fig. 4. 
Incidentally, since the TFT panel of this embodiment is one 
in which a TFT has been made the reverse stagger structure and 
this TFT is the same as one shown in Fig. 13, its explanation 
is omitted . 

[0035] First, it is explained about the data line terminal part 
shown in Fig.l - Fig. 3. Incidentally, in Fig.l - Fig. 3, the 
same reference numeral is applied to one corresponding to the 
conventional TFT panel shown in Fig. 14 and Fig. 15, and a 
duplicate explanation is omitted. 
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[0036] The TFT panel of this embodiment is one in which a 
terminal part 32a of a data line 32 wired on the gate insulation 
film 12 and the interlayer insulation film 23, which have been 
formed on the substrate 1 , is equally divided into two regions 
Al, A2 by a slit 33 provided in its center along a terminal 
length direction , and the divided regions Al , A2 are made into 
a shape of being mutually continued in an outside of an end 
part of the slit 33. 

[0037] Incidentally, in this embodiment, the slit 33 is formed 
in a length slightly shorter than a length of the terminal part 
32a with its one end being opened in an outer end edge (edge 
part in a side opposite to an edge part in a side connected 
to a line part) of the terminal part 32a, and the divided regions 
Al, A2 are locally continued in the line part side edge part 
of the terminal part 32a. 

[ 0038 ] Further, the data line 32 consists of an Al system metal 
film such as Al system alloy in which a high melting point metal 
such as Ti or Ta is contained in Al by several weight %, its 
line part is formed in a very narrow width (about 20 - 40 ^im) , 
and the terminal part 32a is made a wide width part of 100 - 

120 \ini in its total width WO. 

[0039] And, the data line 32 is coated by the protection 
insulation film 24 consisting of SiN and the lilce similarly 
to the conventional TFT panel, and the terminal part 32a of 
the data line 32 is exposed by providing the opening 24a in 
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the protection insulation film 24. This opening 24a is formed 
in a size exposing the terminal part 32a except its peripheral 
edge part/ and the terminal part 32a is coated in its peripheral 
part by the protection insulation film 24, thereby preventing 
the corrosion from the peripheral edge part. 
[0040] In this TFT panel, since the terminal part 32a of the 
data line 32 is divided into the two regions Al , A2 continued 
locally mutually / widths Wl , W2 of the divided regions Al , A2 
of the terminal part 32a are narrow and, therefore, even if 
the formation of the protection insulation film 24 is performed 
by the heated film formation capable of obtaining the excellent 
film quality, no protrusion such as hillock and whisker is 
generated in the terminal part 32a when forming the protection 
insulation film. 

[0041] Each of the widths Wl , W2 of each of the divided regions 
Al, A2 of the above terminal part 32a may be selected as follows 
depending on a film thickness of the terminal part 23a and a 
film formation temperature (substrate temperature) of the 
protection insulation film 24* 

[0042] That is. Fig. 7 - Fig. 9 show results of the generation 
of the above-mentioned protrusion investigated by heating the 
line formed by a metal film consisting of an Al system alloy 
in which Ti or Ta is contained in Al by about 5 weight %. 
[0043] Fig. 7 shows a relation between a heating temperature 
and a generated protrusion number when a line width of the above 
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metal film has been made 50 \m and its film thickness has been 
made 350 nm. In this case, no protrusion is generated at a 
heating temperature of 220 or lower and, if the heating 
temperature exceeds 220^0, the protrusions are generated and 
the number of the protrusions increases as the heating 
temperature is raised. 

[0044] Fig. 8 shows a relation between the film thickness of 
the metal film and the generated protrusion number when the 
heating temperature has been made 250^0 and the line width of 
the metal film has been made 50 jjun. In this case, no protrusion 
is generated if the film thickness is 200 nm or less and, if 
the film thickness exceeds 200 nm, the protrusions are 
generated and the number of the protrusions increases as the 
film thickness is thickened. 

[0045] Fig. 9 shows a relation between the line width of the 
metal film and the generated protrusion number when the heating 
temperature has been made 250 and the film thickness of the 
metal film has been made 350 nm. In this case, no protrusion 
is generated if the line width is 40 (im or less and, if the 
line width exceeds 40 ^m, the protrusions are generated and 
the number of the protrusions increases as the line width is 
increased. 

[0046] On the other hand, in a case where the protection 
insulation film 24 consisting of SiN and the like is formed 
by the plasma CVD apparatus, it is desirable to form the 
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protection insulation film 24 at 220 - 250 in order to obtain 
the insulation film of good quality. Further^ in order to 
reduce the line resistance of the data line 32, it is desirable 
to thicken the film thicknesses of the data line 32 and its 
terminal part 32a in some extent such as 200 - 350 nm. 
[0047] In order to satisfy these conditions and moreover make 
such that no protrusion is generated in the terminal part 32a 
when forming the protection insulation film 24^ it suffices 
if each of the widths Wl, W2 of each of the divided regions 
Al, A2 of the terminal part 32a is made narrower than 50 - 40 
^m. 

[0048] That is^ in a case where, for example^ the film 
thicknesses of the data line 32 and its terminal part 32a are 
made 350 nm and the protection insulation film 24 is formed 
at 220oc^ since no protrusion is generated if the line width 
is 50 ^m or less like the relation between the heating 
temperature and the protrusion number shown in Fig. 7^ it 
suffices if each of the widths Wl , W2 of each of the divided 
regions Al, A2 of the above terminal part 32a is made 50 \m 
or less in this case. 

[0049] This is similar in a case where the film thicknesses 
of the data line 32 and its terminal part 32a are made 200 nm 
and the protection insulation film 24 is formed at 250 ^C. Also 
in this case, since no protrusion is generated if the line width 
is 50 \m or less like the relation between the film thickness 
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and the protrusion number shown in Fig. 8, it suffices if each 
of the widths Wl, W2 of each of the divided regions Al , A2 of 
the above terminal part 32a is made 50 \im or less. 
[0050] Further, in a case where the film thicknesses of the 
data line 32 and its terminal part 32a are made 350 nm and the 
protection insulation film 24 is formed at 250 <^C, since no 
protrusion is generated if the line width is 40 jjun or less like 
the relation between the line width and the protrusion number 
shown in Fig. 9, it suffices if each of the widths Wl , W2 of 
each of the divided regions Al , A2 of the above terminal part 
32a is made 40 fm or less in this case. 

[0051] Incidentally / in a case where the film thicknesses of 
the data line 32 and its terminal part 32a are made 200 nm and 
the protection insulation film 24 is formed at 220 although 
the protrusion is scarcely generated even if each of the widths 
Wl, W2 of each of the divided regions Al , A2 of the terminal 
part 32a is made somewhat larger than 50 \m, it is possible 
to more completely nullify the generation of the protrusion 
if each of the widths Wl, W2 of each of the divided regions 
Al, A2 is made 50 jim or less also in this case. 
[0052] And, according to this TFT panel, even if the formation 
of the protection insulation film 24 is performed by the heated 
film formation capable of obtaining the excellent film quality , 
since no protrusion is generated in the terminal part 32a of 
the data line 32 when forming the protection insulation film. 
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there is no fact that, like the conventional TFT panel, the 
protection insulation film formed is broken by the protrusion 
to generate the defect and the terminal part of the data line 
is corroded by the pitting corrosion from the defect portion 
of the protection insulation film during a long period of time, 
so that there arises the defect in connection with the drive 
circuit • 

[0053] Next, it is explained about an address line terminal 
part shown in Fig. 4 - Fig.6. In this embodiment, in order to 
reduce a resistance in connection with the drive circuit, a 
terminal part 31A of an address line 31 wired on the substrate 
1 is made a double-layer film structure in which an upper layer 
terminal film 31b consisting of the same metal film as the 
aforesaid data line 32 is laminated on a lower layer terminal 
film 31a formed monolithically with the address line 31. 
[0054] Incidentally, the above upper layer terminal film 31b 
is one formed by a method of forming an opening 12a for exposing 
the lower layer terminal film 31a except its peripheral edge 
part in the gate insulation film 12 formed while coating the 
address line 31, thereafter forming a metal film (Al system 
metal film whose thickness is 200 - 350 nm) for the data line 
by a sputter apparatus and the like, and pattering this metal 
film by a photolithography method. Since this upper layer 
terminal film 31b is formed in the opening 12a provided in the 
gate insulation film 12, its external shape is made slightly 
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smaller than an external shape of the above lower layer terminal 
film 31a. 

[0055] Further / the address line 31 consists of the Al system 
metal film such as Al system alloy in which the high melting 
point metal such as Ti or Ta is contained in Al by several 
weight %, its line part is formed in a very narrow width (about 
20 - 40 ^im) , and the lower layer terminal film 31a part is made 
a wide width part of 100 - 120 \im in its overall width. 
Incidentally^ the address line 31 is formed in a thin film 
thickness of about 150 nm in order to reduce the step difference 
with respect to the substrate 1 face, and an anodic oxidation 
film a is formed on a surface of its line part. 
[0056] And/ the address line terminal part 31A consisting of 
the lower layer terminal film 31a and the upper layer terminal 
film 31b laminated thereon is equally divided, similarly to 
the terminal part 32a of the data line 32 ^ into two regions 
Bl, B2 whose widths are respectively narrower than 50 - 40 nm 
by a slit 34 provided in its center along a terminal length 
direction. 

[0057] Incidentally / the slit 34 is one formed simultaneously 
when pattering the metal film for the data line, and this slit 
34 is formed in both of the lower layer terminal film 31a and 
the upper layer terminal film 31b in the same shape. 
[0058] Further / the terminal part 31A of the address line 31 
is exposed by providing an opening 24b in the protection 



insulation film 24. This opening 24b is formed in a size 
exposing the terminal part 31A except its peripheral edge part, 
and the terminal part 31A is coated in its peripheral edge part 
by the protection insulation film 24 and thus prevented from 
being corroded from the peripheral edge part. 
[0059] In this TFT panel, although the terminal part 31A of 
the address line 31 is made the double-layer film structure 
comprising the lower layer terminal film 31a and the upper layer 
terminal film 31b each of which consists of the Al system metal 
film, even if the formation of the protection insulation film 
24 is performed by the heated film formation capable of 
obtaining the excellent film quality, no protrusion such as 
hillock and whisker is generated in the terminal part 32a when 
forming the protection insulation film. 

[0060] That is, the lower layer terminal film 31a of the 
terminal part 31A is a thin film, whose thickness is about 150 
nm, monolithically formed in the address line 31 and, if the 
film thickness of the Al system metal film is this degree, no 
protrusion is generated even if the protection insulation film 
24 is formed by being heated at 220 - 250^0. Incidentally, 
in this emboddLment, although also the lower layer terminal film 
31a is divided into the two regions Bl , B2 by the slit 34, even 
if this lower layer terminal layer 31a is not divided into the 
plural regions, no protrusion is generated. 
[0061] Further, in a manufacturing process of the TFT panel. 
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although the lower layer terminal film 31a is heated to the 
film formation temperature (220 - 250oC) also when forming the 
gate insulation film 12, and the blocking insulation film 17 
and the interlayer insulation film 23 which are shown in Fig. 13 , 
no protrusion is generated in the lower layer terminal film 
31a also when forming these insulation films. 
[0062] On the other hand, the upper layer terminal film 31b 
of the terminal part 31A is the Al system metal film whose 
thickness (200 - 350 nm) is the same as the data line 32. 
However, since the upper layer terminal film 31b is divided 
into the two regions Bl , B2 by the slit 34, the width of each 
of the divided regions Al , A2 is narrow (50 - 40 jim or less) 
and, therefore, no protrusion is generated when forming the 
protection insulation film 24 sdLmilarly to the above-mentioned 
terminal part 32a of the data line 32. 

[0063] Incidentally, in the above embodiment, although the 
terminal part 31A of the address line 31 is made the 
double-layer film structure in which the upper layer terminal 
film 31b is laminated on the lower layer terminal film 31a, 
this terminal part 31A may be made a single-layer film 
consisting only of the lower layer terminal film 31a, whose 
thickness is about 150 nm, formed monolithically with the 
address line 31. In this case, even if the terminal part 31a 
of the address line 31 is not divided, since no protrusion is 
generated in this terminal part 31a, it suffices if at least 
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the terminal part 32a of the data line 32 is divided. 
[0064] Further r in the above embodiment^ although the terminal 
part 32a of a data line 32 is divided into the two regions Al , 
A2 by the slit 33, 34 provided in its center along the terminal 
length direction, a divided shape of this terminal part 32a 
may be optional and, in short, it suffices if the terminal part 
is divided into plural regions continued locally mutually. 
Incidentally, also in this case, since it is desirable that 
the protection insulation film 24 is formed while being heated 
at 220 - 250 and the data line 32 that is the upper layer 
line is made the film thickness of 200 - 350 nm, it suffices 
if the width of each of the divided regions of the terminal 
part is made 50 - 40 ^un or less. 

[0065] Fig. 10 and Fig. 11 show a 2nd embodiment of the invention. 
Fig. 10 is a plan view of the data line terminal part of the 
TFT panel, and Fig. 11 a sectional view along an XI - XI line 
in Fig. 10. Incidentally, also in Fig. 10 and Fig. 11, as to 
one corresponding to one shown in Fig.l - Fig. 3, the same 
reference numeral is applied in the drawings and its 
explanation is omitted. 

[0066] This embodiment is one in which the terminal part 32a 
of the data line 32 is divided into a central wide width region 
CI and a peripheral edge narrow width region C2 by a slit 35, 
having discontinuous parts 36 in four places, provided in a 
frame-like form along its peripheral edge, the divided regions 
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CI, C2 are made shapes mutually continued in each of the 
discontinuous parts 36 of the slit 35^ a width W3 of the central 
wide width region CI is made 50 - 40 |uim or less, and each of 
widths W4, W5 of the peripheral edge narrow width region C2 
respectively about 10 - 15 \m. 

[0067] Incidentally, in this embodiment, the slit 35 provided 
in the frame-like form along the peripheral edge of the terminal 
part 32a is made one having the discontinuous parts 36 in four 
places, but it suffices if this slit 35 has the discontinuous 
part(s) in at least one part. 

[0068] Further, the TFT panel of the above embodiment is one 
in which the TFT is made the reverse stagger structure. However, 
the invention is one capable of being applied also to a TFT 
panel in which the TFT is made the stagger structure, the 
coplanar structure, the reverse coplanar structure, and the 
like. Also in this case, it suffices if, among the lower layer 
line (the data line in the TFT panel in which the TFT is made 
the stagger structure or the coplanar structure, and the 
address line in the TFT panel in which the TFT is made the reverse 
coplanar structure ) wired on the substrate and the upper layer 
line (the address line in the TFT panel in which the TFT is 
made the stagger structure or the coplanar structure, and the 
data line in the TFT panel in which the TFT is made the reverse 
coplanar structure) wired on the insulation film formed on the 
substrate, at least the terminal part, of the upper layer line. 
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formed thickly in some extent is divided into the plural regions 

continued locally mutually, 

[0069] 

[Advantage of the Invention] Since the TFT panel of the 
invention is one in which/ among its lower layer line and upper 
layer line, at least the terminal part of the upper layer line 
is divided into the plural regions continued locally mutually ^ 
even if the formation of the protection insulation film is 
performed by the heated film formation capable of obtaining 
the excellent film quality ^ no protrusion is generated in the 
terminal part of the upper layer line when forming the 
protection insulation film and, therefore , it is possible to 
prevent the defect from being generated in the protection 
insulation film by the protrusion and thus to prevent the 
pitting corrosion from occurring in the terminal part of the 
upper layer line. 

[Brief Description of the Drawings] 

[Fig.l] A plan view of a data line terminal part of a TFT panel 
showing a 1st embodiment of the invention. 
[Fig. 2] A sectional view along a II - II line in Fig.l. 
[Fig. 3] A sectional view along a III - III line in Fig.l. 
[Fig. 4] A plan view of an address line terminal part of the 
TFT panel. 

[Fig. 5] A sectional view along a V - V line in Fig. 4. 
[Fig. 6) A sectional view along a VI - VI line in Fig. 4. 
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[Fig. 7] A diagram showing a relation between a heating 
temperature and a generated protrusion number when a line width 
of a metal film has been made 50 ^im and its film thickness has 
been made 3 50 nm 

[Fig. 8] A diagram showing a relation between the film thickness 
of the metal film and the generated protrusion number when the 
heating temperature has been made 250<=»C and the line width of 
the metal film has been made 50 (im. 

[Fig. 9] A diagram showing a relation between the line width 
of the metal film and the generated protrusion number when the 
heating temperature has been made 250 and the film thickness 
of the metal film has been made 350 nm. 

[Fig. 10] A plan view of a data line terminal part of a TFT panel 
showing a 2nd embodiment of the invention. 

[Fig. 11] A sectional view along an XI - XI line in Fig. 10. 
[Fig. 13 ] An equivalent circuit-like plan view of a conventional 
TFT panel. 

[Fig. 14] A plan view of a data line terminal part in the 
conventional TFT panel. 

[Fig. 15] A sectional view along a XV - XV line in Fig. 14. 

[Description of Reference Numerals and Signs] 

1 • • • substrate 

12***gate insulation film 

23 • • • interlayer insulation film 

24 •• -protection insulation film 
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24a, 24b- • -opening 
31* ••address line 
a* ••anodic oxide film 
3 lA^ • •terminal part 

31a lower layer terminal film 

31b* • -upper layer terminal film 

32 • • -data line 

32a- • -terminal part 

33, 34, 35---slit 

36 • • • discontinuous part 

Al, A2, Bl, 62, CI, C2-- -divided region 
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FIG. 1 

12 GATE INSULATION FILM 

32a TERMINAL PART 

33 SLIT 

24a OPENING 

32 DATA LINE 

24 PROTECTION INSULATION FILM 

23 INTERLAYER INSULATION FILM 

FIG. 7 

1: PROTRUSION NUMBER (pieces/cm) 
2 : HEATING TEMPERATURE ( ) 

3: RELATION BETWEEN HEATING TEMPERATURE AND PROTRUSION NUMBER 
(LINE WIDTH 50 \im, FILM THICKNESS 350 nm) 

FIG. 8 

1: PROTRUSION NUMBER (pieces/cm) 
2: FILM THICKNESS (nm) 

3: RELATION BETWEEN FILM THICKNESS AND PROTRUSION NUMBER 
(250<^C HEATING, LINE WIDTH 50 Mitl) 

FIG. 9 

1: PROTRUSION NUMBER (pieces/cm) 
2: LINE WIDTH {\m) 

3: RELATION BETWEEN LINE WIDTH AND PROTRUSION NUMBER 
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(250OC HEATING, FILM THICKNESS 350 nm) 



31 



[Amendment] 

[Submission Date] March 25, 1994 
[ Amendment 1 ] 

[Amendment Object Document Name ] Specification 
[Amendment Object Item Name ] Brief Description of the Drawings 
[Amendment Method] Change 
[Amendment Content] 

[Brief Description of the Drawings] 

[Fig.l] A plan view of a data line terminal part of a TFT panel 
showing a 1st embodiment of the invention. 
[Fig. 2] A sectional view along a II - II line in Fig.l. 
[Fig. 3] A sectional view along a III - III line in Fig.l. 
[Fig. 4] A plan view of an address line terminal part of the 
TFT panel. 

[Fig. 5] A sectional view along a V - V line in Fig. 4. 
[Fig. 6] A sectional view along a VI - VI line in Fig. 4. 
[Fig. 7] A diagram showing a relation between a heating 
temperature and a generated protrusion number when a line width 

of a metal film has been made 50 (jun and its film thiclcness has 
been made 350 nm 

[Fig. 8] A diagram showing a relation between the film thickness 
of the metal film and the generated protrusion number when the 
heating temperature has been made 250^0 and the line width of 
the metal film has been made 50 ^m. 

[Fig. 9] A diagram showing a relation between the line width 
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of the metal film and the generated protrusion number when the 
heating temperature has been made 250<=>C and the film thickness 
of the metal film has been made 350 nm, 

[Fig, 10] A plan view of a data line terminal part of a TFT panel 
showing a 2nd embodiment of the invention, 

[Fig. 11] A sectional view along an XI - XI line in Fig. 10. 
[Fig. 12 ] An equivalent circuit-lilce plan view of a conventional 
TFT panel. 

[ Fig . 13 ] A sectional view of one TFT portion of the conventional 
TFT panel. 

[Fig. 14] A plan view of a data line terminal part in the 
conventional TFT panel. 

[Fig. 15] A sectional view along a XV - XV line in Fig. 14. 

[Description of Reference Numerals and Signs] 

1 • • • substrate 

12* • -gate insulation film 

23 • • • inter layer insulation film 

24 -protection insulation film 

24a, 24b- • -opening 

31* • -address line 

a- • -anodic oxide film 

3 lA- - -terminal part 

31a- • -lower layer terminal film 

31b- • -upper layer terminal film 

32 • - -data line 
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32a* • •terminal part 

33, 34, 35- • -slit 

36 • • -discontinuous part 

Al, A2, Bl, B2, CI, C2 •divided region 
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